ZnS nanobelts with large aspect ratio are successfully synthesized on a large scale through thermally evaporating of ZnS powder with a trace of SnO 1,* 2 powder using gold coated Si wafer as the substrate at 1100°C. The results indicate that the as-obtained ZnS nanobelts are about 10 nm in thickness and hundreds of micrometers in length, and the aspect ratio reaches more than 10 4 . Substrate dependent experiments are conducted to better study the growth mechanism of the ZnS nanobelts. Subsequently, optical properties of the as-synthesized ZnS nanobelts are also investigated by using a cathodoluminescence (CL) system, which shows the existence of a strong ultraviolet emission at 342 nm and two poor emission peaks at 522 nm and 683 nm at room temperature, respectively.
Different from the geometry shapes of the nanorod, nanowire and nanotube, the nanobelt possesses a rectanglelike cross section with large width-to-thickness ratio and high aspect ratio.
Nanobelts of different components with various morphologies
have been synthesized, including elements [1, 2] , oxides [3, 4] , nitrides [5] , sulfides [6] [7] [8] [9] [10] [11] even ternary compounds [12, 13] since Pan et al. first reported the formation of nanobelts of semiconductor oxides in 2001 [14] . With the special geometry shapes and microstructure, the beltlike nanostructures have been the research focus due to their unique physical and chemical properties, such as optical [15, 16] , electrical [17] and sensor [18, 19] , field emission [20, 21] , optoelectronic properties [22] [23] [24] , and so on. Therefore, it is important to obtain the desiring nanobelts with uniform dimensions and sizes and controllable structures for the integration of nanodevices based nanobelt building blocks.
As an important semiconductor compound material, ZnS with a direct wide band gap (3.68 eV) and exciton binding energy of 40 meV at room temperature, has a high refractive index and a high transmittance in the visible range [25] . Many synthesized ultrafine ZnS nanobelts as good field emitters [21] .
Herein, we successfully fabricated ZnS nanobelts with large aspect ratio by adjusting the substrate types and the evaporation rate, and studied the CL properties of the as-obtained products.
ZnS nanobelts reported here are good candidates for optical and optoelectronic devices. Fig. 4(a) . When tungsten wafer substitutes for tungsten thread as the substrate (see Figure 4 (b)), the thickness of ZnS nanobelts are larger and their length became shorter. The inset in Fig. 4(b Fig. 4(c) and 4(d) ,
which indicate that gold catalyst play an important role in the growth of ZnS nanobelts with large aspect ratio. Therefore, the growth of ZnS nanobelt with large aspect ratio is dominated by vapor-liquid-solid (VLS) mechanism [31] . At first, ZnS powder evaporates into Zn vapor and sulfur vapor at high temperature.
As the reaction procceeds, Zinc vapor diffuses and meets the sulfur vapor together with the carrier gas and dissolve into liquid gold catalyst and form a small liquid droplet. ZnS crystals shall precipitates from solid -liquid interface with the favorite growth direction when the concentration of Zn and S atoms in the droplet is greater than the saturation. No gold nanoparticles were found here, it is possible that the Au particle catalysts have been evaporated when the growth of the ZnS nanobelts finishes, which is consistent with the explanation to the growth of ZnO nanowires and nanohelices [32, 33] . Previously we reported the synthesis of fishbonelike ZnS nanostructures through using ITO glass as the substrate [34] . It shows that each substrate has There are many reports about photoluminescence and cathodoluminescence of semiconductor nanostructures [37] [38] [39] [40] .
Cathodoluminescence measurement of ZnS nanobelts with large aspect ratio was conducted at room temperature at 5 kV and 70 pA. CL spectrum of the as-synthesized ultrathin ZnS nanobelts is showed in Figure 5 , where there are three emission peaks at 342 nm, 522 nm and 683 nm, respectively. The stronger emission peak at 342 nm can be ascribed to intrinsic 
This emission could be strengthened by adjusting the Mn and
Cd content in ZnS [44] . In our work, no Cd or Mn doping, therefore it is no the case for the reported ZnS nanobelts here.
We propose the emission perhaps happen during electron transit from oxygen vacancy to valence band due to a trace of the addition of Sn element. More systematic studies shall be conducted to full understand the origin of this emission band and shall be reported otherwhere.
In summary, ZnS nanobelts with large aspect ratio have been synthesized by using gold coated Si wafer as the substrate.
The as-grown ZnS nanobelts with high width-thickness ratio are about 10 nm in thickness and tens of micrometers in length.
Substrate types play the important roles in determining the size and thickness of the as-obtained products. Gold mediated VLS process is responsible for the nucleation and growth of the ZnS nanobelts with large aspect ratio. CL spectrum shows that there are a stronger ultraviolet emission peak at 342 nm and two poor visual peaks at 522 nm and 683 nm. Kentaro Watanabe for his kind help in CL test.
